differing m aterially from th e re st of th e series. The purple alloy 0f gold and alum inium M, A uA12, is alm ost certainly a true chemical compound, th e solidified m ass being as nearly uniform in composition as m ay he. The u n iform ity of the alloy ( J ) of platinum with 10 per cent, of rhodium is of m uch interest, in view of th e important part w hich th e alloy is playing in pyrom etric w ork.
C onducting th e experim ents, th e results of w hich are embodied in th e p resent paper, has been very laborious, and although, as already stated, no com plete series of th e alloys of any two metals has been examined, quite sufficient data have been collected to afford valuable guidance to th e m etallurgist, who w ill now know w hat behaviour m ay be expected from th e o th er m em bers of th e groups of the alloys in question. The gold-platinum series of alloys are of industrial im portance, as native gold is so often associated w ith platinum, and it is som ewhat su rp risin g to find th a t assays m ade on pieces of metal c u t from th e ex terio r of an ingot cannot be tru ste d to represent the composition of th e mass. The aim of th e investigation has been to show, th a t n o tw ith stan d in g th e g re a t difficulty which attends the prep aratio n of alloys of m etals w ith very high m elting points, it is possible to elicit from them th e sam e k in d of inform ation which has proved to be so useful in th e case of th e more ordinary and tractable alloys. This fact is applied to find th e potential of an anchor rin g in external space, th e velocity potential of a rin g m oving in any m anner in an infinite fluid, the p otential of a charged conductor in th e form of an anchor ring, and the an n u lar form of ro tatin g fluid. [
3. The potential of an anchor rin g a t any point on its axis is shown to be 2M f77 sin* \}s dty t tJ 0 y^R 2-2aR cos ^-f a .2) '
where R = C P and a = C A . This series of integrals is very c o n v e rg e n t; th e first three are reduced to elliptic functions, and th e equipotential surfaces are drawn for th e ratios ■ §-, f-, ■ §, 1, of a/c. 4.
T he potential of a conductor in th e form of an anchor ring is shown to be of th e form A0, A b A 2, &c., are determ ined, and it is shown th a t on the surface of th e rin g 
T he P otential o f an A n c h o r R in g .
451 charge = 7tA0, w here a denotes ajc and X0 = l o g -----2.
CL t

5.
The velocity p o tential of a ring m oving in an infinite fluid is next found-(1) W hen the rin g moves parallel to its axis ; (2) W hen the rin g moves perpendicularly to its a x is ; (3) W hen th e rin g ro tates about a diam eter of its central circle.
The stream line function is found- A few cases of m otion of the rin g are then discussed. 6. The an n u lar form, of fluid ro tatin g in relative equilibrium is next considered, when the rad iu s of the m ean circle of the ring is at least twice as g reat as th e m ean radius of th e cross-section.
The equation of th e cross-section is assum ed to he p = a ( l + fa cos where fa, fa, &c., are sm all quantities. T aking the centre of g ra v ity of th e cross-section as origin, is seen to be of the 5th order, and it is show n th a t, as far as the 4th order, __ 75 \ 0" -f 90 X0 + 23 ^4
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I he shape of the cross-section is ro u g h ly elliptical, th e major axis of the ellipse being perpendicular to th e axis of revolution. The present w ork consists of two parts, w ith an Appendix to the second. P a rt I deals w ith real num bers, P a r t I I w ith complex.
In the sim ple cases, when the m odulus is a real num ber which is an odd prim e, a pow er of an odd prim e, or double the power of an odd prim e, we know th a t th ere exist prim itive roots of the
